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Abstract 


The notion called lattice ordered neutrosophic soft set is initiated with some prop- 
erties. Using this theory, an application is developed to assist the decision makers in 
choosing an NGO to utilize the Covid-19 fund of a large scale company. 
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1 Introduction 


Molodtsov [17] made known the definition of soft sets, a contemporary mathematical way 
to vagueness. The soft sets have been exercised to varied fields with great boom. In detail 
Maji et al. [13] studied the idea of soft sets and conferred an application. Smarandache [7] 
introduces the neutrosophic set comprising inconsistent, indeterminancy and indefinite data. 
The properties and applications have been developed increasingly [5, 6, 3]. Maji [14] fusioned 
the above notions by formulating neutrosophic soft set with many application. 
Birkhoff [4] initiated the notion called lattice. Lattices are dominant mathematical tool that 
have been used nicely to solve many essential problems in computer science, mainly in the 
fields of combinatorial optimizations, cryptography and decision making. Muhammad Irfan 
Ali et al. pro-offered soft sets with order in parameters and proved some important theo- 
rems of lattice ordered soft sets [15]. Further lattice ordered structure to various concepts 
and their applications in myraid of science fields were studied in detail by Vimala et al. 
(12, 16, 21, 18, 19]. 

Keeping in view the importance of neutrosophic soft sets and its generalizations, our 
purpose is to launch lattice ordered neutrosophic soft sets. And also the basic union, basic 


intersection, restricted union, restricted intersection, extended union and extended intersec- 
tion on neutrosophic soft sets and lattice ordered neutrosophic soft sets are analyzed. A 
group decision making problem has been handled by utilizing these concept. 


2 Preliminaries 


Throughout this manuscript, / denotes the universal set, € represents the set of parameters 
and AC €. 


Definition 2.1. [9] Let FP(/) denote the set of all fuzzy sets on U and ACE. Then a pair 
(F, A) is known as fuzzy soft set over U, where F is a mapping given by F : A FP(U). 


Definition 2.2. [2] Let (F,A) be a fuzzy soft set over U. Then it is known to be lat- 
tice(antilattice) ordered fuzzy soft set over U/, where F:A- FPW), if 4 < é, then 
F (&1)CF (€2)(F (€2) CF (1), for every €1,&2 € A. 


Definition 2.3. [14] A neutrosophic set (NS) A in U/ is distinguised by a truth-membership 
Ta function, an indeterminacy membership 7,4 function and a falsity-membership F_4 func- 
tion, where 74, Z,4 and Fy are in [0, 1]. It can be represented as 

A = {(2, (Ta(x), Za(x), Fa(z))) : 2 €U and Ta, ZA, Fa €]—0,1t[ } 
There is no restriction on the sum of 74(u), Z4(u) and F4(u) and so 
0 < Ta(@) + Za(u) + Fala) < 3F. 


Definition 2.4. [14] Let NS(U) denote the set of all neutrosophic sets of U/. Then a pair 
(F, A) is termed to be a neutrosophic soft set (S'S) over U where F : A> NS(U). 

ie. (F,A) = {(u, Tra (U), Zr@(U), Fru): € AU EU and Tra (U), Lea (U), Fr (BW) € 
(0,1)} 

There is no restriction on the sum T7,<)(u), Prete (u) and Fz,2)(u) and so 

07 < Tr@(t) + Tr(a (U) + Fra (u y<3t, 


Definition 2.5. [14] Let (F,.A),(G,B) € NSS(U). Then (Ff, A) is a neutrosophic soft subset 
of (G, B) if 

(i) ACB and - 

(ii) Tz@)(@) < Toa (@), Loa) (@) < Zr(q(U) and Foia(t) < Fz @(u), for every € € A and 
ued. 
We denote it by (F, A)C(G, B). 


3 Lattice Ordered Neutrosophic Soft Set 


Definition 3.1. Let (F,A) be a neutrosophic soft set over U. Then it is known as lattice 
ordered neutrosophic soft set over U (LONSS(U)), where F is a mapping defined by F : 
A NS(U), if &,é; € A such that & < &, then F(&)CF(E;). 

(ie.), Tre )(@) < Tre )@), Zre)(@) < Tre)(@) and Fre (tu) < Fre)(@), for all 
ued. 


EXAMPLE 1. Let U = {hy, ho, h3,h4,h5} be the set of houses. Consider 

E = {wooden, costly, in bad repair, beautiful, very costly, green surroundings, 
in good repair, moderate, cheap, expensive}. 

Let A = {€, (moderate), =o(beauti ful), €3(costly) and €4(very costly) }CE. 

The order among the elements of A is €) < & < & and & < &3 < &. 


Table 1: Table shows the example of LONSS(U) 


(F,A) | hy ho hg h4 hs 
2, | (0.4, 0.7, 0.9) (0.5, 0.9,0.8) (0.5, 0.6, 0.7) (0.3, 0.8, 0.7) (0.7, 0.5, 0.9) 
Z| (0.5, 0.4, 0.6) (0.7, 0.5, 0.4) (0.6, 0.2, 0.5) (0.5, 0.2, 0.6) (0.8, 0.3, 0.5) 
z, | (0.7, 0.6, 0.8) (0.6, 0.4, 0.3) (0.8, 0.2,0.6) (0.6, 0.3, 0.4) (0.8, 0.3, 0.7) 
z, | (0.8, 0.3, 0.4) (0.8, 0.3, 0.2) (0.9, 0.1, 0.4) (0.7, 0.1, 0.3) (0.9, 0.2, 0.4) 


Clearly F(é,)CF(é)CF (és) and F (1) CF (€3)CF (Ex). 


Definition 3.2. Let (F, A), (G,B) 
and is defined by (7, Apne: B) 
F(E)UG(E) 

Tre) (u) = Max{ Tre) (t), Toe) (t)t 

Tye) (U) = Min{Ty(2(U), 7 (e(u)} 

Frye) (u) = Mint Fea (t), Fea (tu) } 
Proposition 3.3. Let (F,A),(G,B) € LONSS(U). Then (F, A)Urrs(G,B) € LONSS(U). 


Proof. Let (F, A), (G,B) € LONSS(U). Then by Definition 3.2 
F(é)UG(é) = H(é), where € € C = ANB. 

If ANB = ¢, then the result is trivial. 

Now for ANB # ¢, since A, BCE, .”. for any & <4 &; 
FlejGFle,), V €j,&j € A 

and for any nj <p mj, Gm)EG(n), ¥ ming € B 

Now for any 7%, V9 E C and yj < 7; 
> 71,75 € ANB 
> 71,7; € A and y;,7; € B 
=> F(yi)CF (95) and G(%:)EG(95) whenever yi <A 5, % SB V5 


€ LONSS(U). Then their restricted union is denoted 
= (H,C), where C = ANB and VEEC,UEU, H(é) = 


aes 


T¥(y;)(@) S Tr ,)(@); Tey) (® S Ten, (@) 
L¥(4;)(U) at, U), Zg(y,) (4) S Zg(,)(@) 
FF (yj) (@) S Fey) Foy) (® S Foy) W) 


i) 


= = 
H(y)CH(y;) for yi < 
— 
(F, A)Urrs(G,B) € LONSS(U). 


EXAMPLE 2. Suppose U/ = {uj, U2, u3} is a set of cars and € = {€(Color), &2(Price), 
€3(Tax), €4(Speed)} is the parameters set and A, BCE, A = {€1, 20, €3}, B = {2, 23, €4} and 
ANB = {&, 3}. 

The order among the elements of Ais = <4 &2 <4 63. 


ee A) | U1 U2 U3 
&, | (0.2,0.3,0.6) (0.4, 0.3,0.6) (0.5, 0.4, 0.7) 
& | (0.4,0.2,0.2) (0.8, 0.2,0.4) (0.6, 0.2, 0.5) 
5 (0.6, 0.1, 0.1) (0.9, 0.1, 0.2) (0.7, 0.1, 0.3) 


Clearly F(€1)CF (2) CF (é3). - 
The order among the elements of B is  <g &3 <g &1. 


(G, B) | U1 U2 U3 
& | (0.3,0.6,0.7) (0.4, 0.6,0.9) (0.5, 0.8, 0.3) 
&3 | (0.4,0.2,0.4) (0.5, 0.3, 0.7) (0.6, 0.6, 0.2) 
&, | (0.8,0.1,0.3) (0.6, 0.2, 0.5) (0.7, 0.4, 0.1) 


Clearly G(E2) CG(E3) CG (E14). 7 
Then (F, A)Urges(G, B) = (H,C) is the restricted union of two LON SS over U. 


(H;C) | uy ug U3 
= | (0.4, 0.2, 0.2) (0.8, 0.2, 0.4) (0.6, 0.2, 0.3) 
=, | (0.6,0.1,0.1) (0.9, 0.1, 0.2) (0.7, 0.1, 0.2) 


> H(€2)CH(é3), for €) < &3. 
= (F, A)Ures(G,B) € LONSS(U). 


Definition 3.4. Let (F,<A),(G,B) € LONSS(U). Then their restricted intersection is de- 
noted and is defined by (F,A)Ares(G,B) = (H,C), where C = ANB and VEEC,UEYU, 
H(é) = F(@NG(E) 


) 
Proposition 3.5. Let (F,.A),(G,B) € LONSS(U). Then (F, A)Ares(G,B) € LONSS(U). 


EXAMPLE 3. Suppose U/ = {uj, U2, u3} is a set of shoes and € = {&(Price), eed, 

€3 (Quality), €4(Comfort)} is the parameters set and A, BCE, A = {@1, 20,23}, B = {é2, €3, E4} 
and ANB = {é, &3}. 

The order among the elements of A is ees ee ee 


(F, A) | UL U2 U3 
é, | (0.2,0.3,0.7) (0.4,0.3,0.6) (0.5, 0.4, 0.8) 
& | (0.4, 0.2,0.4) (0.8, 0.2, 0.5) (0.6, 0.2, 0.5) 
E3 (0.6, 0.1, 0.2) (0.9, 0.1, 0.4) (0.7, 0.1, 0.2) 


Clearly F(€1)CF (€)CF(é3). - 
The order among the elements of B is 2 <g &3 <p Ea. 


(G, B) | U1 U2 U3 
& | (0.3,0.6,0.4) (0.4, 0.6, 0.7) (0.5, 0.6, 0.7) 
é3 | (0.4,0.2,0.3) (0.5, 0.3, 0.6) (0.6, 0.5, 0.4) 
&, | (0.8,0.1, 0.2) (0.6, 0.2, 0.5) (0.7, 0.4, 0.2) 


Clearly G(é )CG(E3)CG (Ea). 7 
Then (F, A)Nres(G, B) = (H,C) is the restricted intersection of two LON SS over U. 


(H,C) | al u2 ug 
Z | (0.3, 0.6,0.4) (04, 0.6, 0.7) (0.5, 0.6, 0.7) 
=; | (0.4, 0.2,0.3) (0.5, 0.3, 0.6) (0.6, 0.5, 0.4) 


H(é2)CH(é3), for & < é3. 
nee A)Ares(G,B) € LONSS(U). 


Definition 3.6. Let (F,A),(G,B) © LONSS(U). Then their extended union is denoted 
and is defined by (F,A)Uzx7r(G,B) = (H,C) where C = AUB 

; (Tre) (4), Zea (@), Fea (u)) eeA= B 
(H,C) = 4 (Toa (@), Ze (u), _ ((u)) if Eee B-A 


(Max{Tz(2)(%), Toe) (@)}; Min{Zz(@) (4), Lge (UW) }, Mint F x(a) (@), Faia) (W)}) if € € ANB 


Proposition 3.7. Let ee € LONSS(U). Then (F,A)Urxr(G,B) = (H,C) € 
LONSS(U), if one of them is a lattice ordered neutrosophic soft subset of other. 


Proof. Let (F,A),(G,B) € LONSS(U). Then by Definition 3.6 
F(é)UG(é) = H(é) where E€€C=AUB 
Suppose (F,.A)C(G, B). Then ACB and 


Tee) (u) < Tg (2) (iu), Tg (e) (u) < Tr(a) (U) and F¢yz) (a) < F Fe) (u), for every €€ Aand 
uEeUu 
Since A, BCE, .-. for any é; <4 Fj 

F(&:)CF(E;), for every &,%; € A 
for any ni <pnj, G(m)CG(nj), for every ni,nj € B 

, for any Vi, 75 € Cand ¥; <4; 

=> 7,7; © AUB 
=> 7i,7; € ANB or Vin VG €E B and ¥;,7; ¢ A because ACB 
Now take 7,7; € ANB 
> 7,7; € A and 7,7; € B 
= F(v)CF (yj) and G(yi)CG(yj) whenever y% <4 7; and y% <p 7; 
=> 


Max{Try,)(@), Te, (@} < Max{Te(,,) (4), To(4;)(@)} 
Mint{Zz(,)(@), Ley, (@)} < Min{iz(, " a), Tg a} 
Mint Fe(y,)(U), Fo(q,)(@)} < Min{ Fe, (), ae )(u)} 


Flv < 
Aan U) < Te ,)0g(%) 
FF (yj)09(74)(U) S 


=> 
H(y)CH(qy) for yw Say | a 
Thus (F, A)Urxr(G, B) = (H,C) € LONSS(U) if ¥i,7; € ANB 
Now suppose for any 7,7; € Band yj, 7; ¢ Aand ¥ <z 1; 
= — G(7i)CG(7j;) whenever + <g 1; 
implies this is also a LON SS. 
Hence (F, A)Ugpxr(G, B) = (H,C) € LONSS(U) for both cases. 
=> (F, A)Urxr(G, B) = (H,C) € LONSS(U), if one of them is a lattice ordered neutrosophic 
soft subset of other. 


EXAMPLE 4. Let U = {uj,u2,u3} be the set of men and 
E = {&, (educated), €2(businessman), ee SLY employee), @5(bank balance) } 
is the parameters set A, BCE and ACB, A = {é9, 3, €4}, B = {&, £0, €3, €4, €5}. 


The order among the elements of A is & Sea ae 


CF, A) | U1 U2 U3 
é | (0.1,0.9,0.7) (0.1, 0.7,0.6) (0.3, 0.7, 0.9) 
3 | (0.2, 0.7, 0.6) (0.3, 0.6,0.5) (0.4, 0.6, 0.8) 
&, | (0.6,0.3,0.5) (0.6, 0.4, 0.4) (0.5, 0.4, 0.7) 


Clearly F(€2)CF (&3)CF(é1). 7 
The order among the elements of B is €| <g 2 <g &3 <g &4 <g Ss. 


(G, B) U1 U2 U3 
é, | (0.1, 0.9,0.7) (0.1, 0.9, 0.6) (0.3, 0.7, 0.8) 
& | (0.2,0.6,0.5) (0.3, 0.4, 0.5) (0.5, 0.5, 0.7) 
é3 | (0.5,0.4,0.4) (0.5, 0.3, 0.4) (0.6, 0.3, 0.5) 
#4 -| (0:7, 0:2, 0.3) (0.7, 0,2, 0:3) (0.7, 0.2, 0.4) 
é, | (0.8,0.1,0.2) (0.9,0.1,0.2) (0.9, 0.1, 0.3) 


Clearly G(€1)CG (22) CG (3) CG(E1) CG(és) and (F,.A)C(G, B) and extended union is defined 
as 


(H,C) UL U2 U3 
=, | (0.1, 0.9,0.7) (0.1, 0.9, 0.6) (0.3, 0.7, 0.8) 
2. | (0.2, 0.6, 0.5) (0.3, 0.4, 0.5) (0.5, 0.5, 0.7) 
&3; | (0.5, 0.4, 0.4) (0.5, 0.3, 0.4) (0.6, 0.3, 0.5) 
#1. | (0.7, 0-2, 0:3) >(0.7, 0:2, 0.3) (0:7, 0.2; 0:4) 
é, | (0.8,0.1,0.2) (0.9, 0.1, 0.2) (0.9, 0.1, 0.3) 


A(é4 ie H(és), for 2) < & <& << & 
H,C) € LONSS(U). 


= H(é)CH(é)CH(é3)¢ 
= (F, A)Uexr(G,B) = ( 


Definition 3.8. Let (F,A) € LONSS(U). Then complement of (F,A) is denoted by 
(FoAy and is 7 
(F, A)’ = {(u, Fra (@,1- Zee)(@), Tre (@) + €€ Aand a eu} 


Definition 3.9. Let (F,A) € LONSS(U). 
If Tx (u) = 0 and Zp(a) (4) = Fr (u) = 1, V € € A and au € YU, then (F, A) is called a 
relative null CON SS and denoted by ® 4 

Similarly, the relativenull LON SSis the null LONSSwith respect to Eand is indicated 
by ®. 


Definition 3.10. Let (F,A) ¢ LONSS(U). 
If Tre) (&) = 1 and Tra) (u) = Fey (t) =0 V EE A and for all @ € U, then (F, A) is called 
a relative universal CONSS and denoted by Uj. 

Similarly, the relative universal neutrosophic soft set with respect to the set of parameters 
E is called universal CON SS and denoted by U. 


Proposition 3.11. Let (F,A) © LONSS(U). Then 
1. (F, A)Ares(F, A) = (F, A) 

2. (F, A)UrEs(F, A) = (F, A) 

3. (F,A)Nresog=oa _ 

4. (F, A)UReso, = (F, A). 


Proof. Straightforward. 


Definition 3.12. Let (F,A) € NSS(U). Then it is known to be an anti-lattice ordered 
neutrosophic soft set (ACONSS) over U, where F is a mapping defined by F : A> NS(U), 
if €;,&; € A such that €; < éj, then 

F (é3) CF (&) 
Le. Tr2,)(U) S Trey), Zee) < Bre, and Fre) < Fre) 
Proposition 3.13. Let (F,A) € LONSS(U). Then complement of (F,A) is an ALCONSS 
over U. 


Proof. Given that (F,A) € LONSS(U). 


F°(&;)CF°(&) whenever & <4 é; 
SSF: Ay isan ALONSS. 


Proposition 3.14. Let (F,A) € LONSS(U). Then ((F,A)°)° = (F, A). 


Proof. Let (F,A) € LONSS(U). 
Then the aie of (F, A) is 


Trea) (U) = Fru), 
Tree te )= 1 Fra a) and 
or y(t) = Tze) (tu), where — 


Now fh pede of (F, A)* i 
T(Feje(a)(t) = Fre(e)(t) = Trew (u), 
LFeyc(e)(@) = 1 — Tree) (@) = 1 — {1 — Tp(e(%)} = Tr(a) (u), and 


F(Fe\e@) u) = Tre 2) (U) = Fie) (@), where €€ A 


Definition 3.15. Let (F,A),(G,B) € LONSS(U). Then (F,A) V (G,B) = (H,C) is 
known to be basic union of two CON SSs over U, where C = A x B and define H(é;, Zj) = 
F(é)UresG(é;) and 
TH(é;,6;) (U (u) = Max{Tr¢e,(%), 
Lyé,,¢;)(U) = Min{Zz(é,) (a), — 
F in(é;,2;)(@) = M re (eA 


Proposition 3.16. Let (F,.A), (G, ye LONSS(U). Then (F,A) V (G,B) € LONSS(U). 


2 


Proof. Suppose (F,.A),(G,B) € LONSS(U). Then by Definition 3.15 
(F, A) v (G,B) = (H,C), where C = Ax B 

Since A, BCE, so both A and B inherit the partial order from € also 
H(e,n) = Fle) V G(n) = F(€)UresG(n) - 

Now, & <4 & we have F(&)CF(é;), for every &,&; € A 

and also for m <p 7; we have G(ni)CG (nj), for every i,j € B 

Now for any (&;, 7), (E;,7j;) € C and < is partial order on C which is induced by partial orders 

on A and B 

The order on A x B is (&, 7) < (Ej, nj), whenever & <4 &j and  <g n; 

=  F(&)CF (Ej) and G(n:)CG(n;) 

=> 


TF (e:)vG(ni)(@) S TF (e;vG(n;) (), 
LF (c,)vG(n;)(U) S Le(e)ve(n)(@); 
FF (e;)va(nj)(@) S Fr (e,va(m) (@) 


Trt(eim)(@) S Tat (e;.ng)(@)s 
He; nj) (@) = F4 (ci) (@) 


=> Hei, ni) CH (Ej, 75), for every (€:, 7) < (ey) 
Therefore, (F,.A) V (G,B) € LONSS(U). 


Definition 3.17. Let (F,A),(G,B) € LONSS(U). Then (F,.A) A (G,B) = (H,C) is known 
to be basic intersection of two LONSSs over U, where C = A x B and dicane H(&, 23) = 
F (Ei: )ORESG(E;) and 

TrH(é,,€;) (@) = Mint Tre, (%), Toe, (WI 


10 


Ty(e,,2;)(U) = Max{T re, (t), Ige,)(U)} 
F4u(é;,¢;) (UY) = Max{F¥ x(<,)(&@), Fore,)(U)} forall (&, €}) EC,ucu 


Proposition 3.18. Suppose (F, A), (G,B) € LONSS(U). Then (F, A)A(G,B) € LONSS(U). 


Proof. The proof follows from Definition 3.17 and Proposition 3.16. 


4 Application 


A large scale company intends to contribute funds. The objective of the fund is to recover 
the people’s family whose livelihood is affected in Covid-19 pandemic. In order to carry out 
this project, the company tends to seek suitable NGO(Non-Governmental Organization). 


The parameters are considered as 

(i) Positive parameter = Value x Preference, 
(ii) Negative parameter = Value + Preference. 
The priority value lies in [-1,1]. 


If the priority value, 

(i) Doesn’t affect the expert decision = Priority is 0, 

(ii) Affects positively the expert decision = Priority is (0,1], 
(iii) Affects negatively the expert decision => Priority is [-1,0), 
(iv) Does not given = Priority is 0 (This can be eliminated). 


If there is more than one object, we keep only one object (same values for all parameters). 
score = T#(1+ Tp) (1) 


In fuzzy soft set, equation (1) reduces to membership score only . The algorithm formu- 
lated by Tripathy et al. [20] is considered to compute the following decision making. 
Let U be a set of NGOs to to carry out the project given by U = {nj,n2,n3,n4,n5,6} and 
the parameter set F = {€1, 2, 3, €4, 5, 6} for the parameters ” good track of record, number 
of volunteers, service experience, transparency, office network, familiarity” , respectively. 
There are three experts (F), £2, E3) to analyze the skills and features of the NGOs. For each 
parameter, the experts analyse the priority values. As per priority values, the parameters 
are ranked. The highest absolute value parameter has more priority and it holds the highest 
rank and so on. 
If the priority value is same for more than one parameter then the expert can choose the rank 
among the parameters. 
Clearly the order among the parameters 


Ey Dé >&3>E, > E14 > Fe 


The NGO rankings based on each expert are represented as LCONSS in the tabular form. 
Table 3, 4, 5 represent the ratings as per experts E,, E2, E3 respectively. Each NGO will get 
a rank from every expert. Because of null priority there is no column for €¢. 
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Table 2: Parameter Data Table 

U EY &9 €3 Eq E5 
priority 0.4 | 0.3 | -0.15 | 0.05 | 0.1 
Parameter Rank 1 2 3 5 4 


a 


lon) em) 


Table 3: LON SS for FE; 

U Ej E92 E3 Eq E5 

ny 08 O01 O38 0.7 02 04 06 03 05 02 0.7 09 04 0.6 0.8 
no 06 O01 00 05 03 O01 O38 05 O02 0.0 O08 06 0.2 0.7 0.4 
ng 0.7 00 01 06 02 O01 03 04 02 O01 O09 O.7 O.2 O.7 0.5 
nm 0.5 02 04 04 03 05 03 04 06 01 O07 08 O02 0.6 0.7 
nm 09 02 00 0.7 04 O01 06 05 02 0.3 08 06 04 0.7 0.5 
neo 09 04 03 08 06 0.5 0.7 06 08 04 0.9 0.8 0.5 0.8 0.7 


Table 4: LON SS for E> 

U Ej E92 E3 Eq E5 

ny 06 O01 02 05 02 03 03 04 05 0.0 06 0.8 0.2 0.5 0.7 
no 09 04 03 08 06 0.5 0.7 06 08 04 0.9 0.8 0.5 0.8 0.7 
ng 0.7 O11 O02 05 O01 04 04 02 06 02 05 0.8 03 0.4 0.7 
no 06 05 02 04 06 05 0.3 0.7 06 0.0 0.9 0.8 0.1 O08 0.7 
ns 0.9 O01 O02 O.7 03 04 04 05 06 00 09 08 0.2 O.7 0.6 
ne 0.8 O01 O08 O05 02 04 04 03 05 O01 05 0.8 038 0.4 0.7 


Table 5: LON SS for E3 

U Ej E92 E3 E4 E5 

nm 0.7 02 O01 06 05 02 05 0.7 04 01 09 O08 0.4 0.8 0.5 
no 09 04 03 0.8 06 0.5 0.7 06 08 04 09 0.8 05 08 0.7 
nz 08 04 03 0.5 06 04 0.4 0.7 06 02 09 0.8 03 O08 0.7 
ng 09 0.3 O01 O.7 04 0.3 06 0.7 04 04 09 0.7 0.5 0.8 0.6 
nm 0.5 O01 06 04 03 0.7 0.38 0.5 O08 O.0 0.7 0.9 O01 O06 O08 
ne 0.7 00 02 05 02 04 03 04 05 O11 06 0.8 0.2 0.5 0.7 


The priority tables 6, 7, 8 for each expert can be formulated by multiplying the values in the 
tables 3, 4, 5 with respective values fixed by the expert. Parameter ’Transfer fee’ is having 
negative priority means negative parameter. 

Calculate the entries as differences of each row sum in priority tables with those of all 
other rows and compute row sum in each table to create the corresponding comparison tables. 

Tables 9, 10, 11 are the comparison tables for the experts E,, F2, E3 respectively. 

By using the (1), the decision can be developed and rank is given. If there is same score 
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for more than one NGO then the NGO having top score in top ranked priority and so on. 


Similarly all the decision tables are obtained. 


As illustrated in table 15, the rank table can be produced by adding the ranks assigned 


Table 6: Priority table for the expert Ey 


>) E3 E4 


&5 


> Tr 


Tr DF KF 


Tr 

0.32 
0.24 
0.28 
0.2 

0.36 
0.36 


Tr 
0.04 
0.04 


Fr 
0.12 
0.0 
0.04 
0.16 
0.0 
0.12 


Tr 

0.21 
0.15 
0.18 
0.12 
0.21 
0.24 


Ir 

0.06 
0.09 
0.06 
0.09 
0.12 
0.18 


Fr 

0.12 
0.03 
0.03 
0.15 
0.03 
0.15 


Tr 
-0.09 
-0.045 
-0.045 
-0.045 
-0.09 
-0.105 


Tr Ip Fr Tr 
-0.045 0.01 0.035 0.045 0.04 
-0.075 0.0 0.04 0.03 0.02 
-0.06 0.005 0.045 0.035 0.02 
-0.06 0.005 0.035 0.04 0.02 
-0.075 0.015 0.04 0.03 0.04 
-0.09 0.02 0.045 0.04 0.05 


FF 
-0.075 
-0.03 
-0.03 
-0.09 
-0.03 
-0.12 


Tr 


0.08 
0.08 
0.16 


Tr 

0.06 
0.07 
0.07 
0.06 
0.07 
0.08 


Fr 

0.08 0.49 
0.04 0.365 
0.05 0.44 
0.07 0.3 
0.05 0.535 
0.07 0.565 


0.15 

0.165 
0.115 
0.205 
0.235 
0.375 


0.29 
0.07 
0.125 
0.33 
0.08 
0.26 


Table 7: Priority table for the expert E> 


€3 E4 


E5 


> Tr 


> Tr 


FF 


Tr 

0.24 
0.36 
0.28 
0.24 
0.36 
0.32 


Fp 

0.08 
0.12 
0.08 
0.08 
0.08 
0.12 


Tr 

0.15 
0.24 
0.15 
0.12 
0.21 
0.15 


Fr 

0.09 
0.15 
0.12 
0.15 
0.12 
0.12 


Tr 
-0.045 
-0.105 
-0.06 
-0.045 
-0.06 
-0.06 


Fr Tr Trp Fr 
-0.075 0.0 0.03 0.04 
-0.12 0.02 0.045 0.04 
-0.09 0.01 0.025 0.04 
-0.09 0.0 0.045 0.04 
-0.09 0.0 0.045 0.04 
-0.075 0.005 0.025 0.04 


Tr 

0.02 
0.05 
0.03 
0.01 
0.02 
0.03 


Ir 

0.05 
0.08 
0.04 
0.08 
0.07 
0.04 


FP 

0.07 
0.07 
0.07 
0.07 
0.06 
0.07 


0.365 
0.565 
0.41 
0.325 
0.53 
0.445 


0.12 
0.375 
0.105 
0.4 
0.17 
0.12 


0.205 
0.26 
0.22 
0.25 
0.21 
0.275 


Table 8: Priority table for the expert E3 


E2 


&3 


E4 


&5 


> Tr 


Tr 


FP 


Tr 

0.28 
0.36 
0.32 
0.36 
0.20 
0.28 


0.0 


FF 

0.04 
0.12 
0.12 
0.04 
0.24 
0.08 


Tr 

0.18 
0.24 
0.15 
0.21 
0.12 
0.15 


Ir 

0.15 
0.18 
0.18 
0.12 
0.09 
0.06 


FF 

0.06 
0.15 
0.12 
0.09 
0.21 
0.12 


Tr 
-0.075 
-0.105 
-0.06 
-0.09 
-0.045 
-0.045 


Tr 
-0.105 
-0.09 
-0.105 
-0.105 
-0.075 
-0.06 


FF 

-0.06 
-0.12 
-0.09 
-0.06 
-0.12 


Tr 


Tr 


0.005 0.045 


0.02 
0.01 
0.02 
0.0 


0.045 
0.045 
0.045 
0.035 


-0.075 0.005 0.03 


Fro Tr 

0.04 0.04 
0.04 0.05 
0.04 0.03 
0.035 0.05 
0.045 0.01 
0.04 0.02 


Tr 

0.08 
0.08 
0.08 
0.08 
0.06 
0.05 


FF 

0.05 
0.07 
0.07 
0.06 
0.08 
0.07 


0.43 
0.565 
0.45 
0.55 
0.285 
0.41 


0.25 
0.375 
0.36 
0.26 
0.15 
0.08 


0.13 
0.26 
0.26 
0.165 
0.455 
0.235 


Table 9: Comparison table for the expert Ey; 


U 


ng 


ng 


na 


ns 


nN6 


Tr Vite LiFe 


Tr 
ny 0 0 
ng -0.125 0 
ng -0.05 
ng -0.19 0 
ns 0.045 0 
ng 0.075 0 


015 
-0.035 
055 
085 
225 


Fr 
0 
-0.22 0 
-0.165 0.075 
0.04 


Tr 
0.125 


0 
-0.05 0 
-0.065 0.04 0 
-0.21 0.17 0.07 
-0.03 0.2 


Tr 


0.21 


0 


Fr 
-0.015 0.22 0.05 

-0.075 0.05 
.055 0 
26 


Tr 


Tr 


0 


-0.14 0.09 
0.01 0.095 0.12 
0.19 0.125 0.26 


Fr 


0 


Tr 


0.205 0 0 


-0.045 0.235 0.03 
0.135 0.265 0.17 


Ir 

0.035 0.165 0.19 -0.055 
-0.055 0.065 -0.04 
0.14 -0.09 


Fr 
-0.04 -0.045 -0.085 0.21 -0.075 -0.225 0.03 0.245 -0.345 0.585 
-0.505 -0.255 -0.735 


0 


Tr 


-0.26 -0.17 -0.07 
-0.205 -0.095 -0.12 
-0.235 -0.03 


-0.25 0 


-0.07 0.03 


Ir Sr 


0 0 
0.14 0.18 0 


Tr 


-0.01 -0.2 
0.045 -0.125 -0.26 
0.25 -0.265 -0.17 
-0.03 


Tr 


-0.21 


-0.14 
0 


Fr 


-0.19 


-0.135 -0.055 -0.555 -0.405 


0.07 


0.165 


-0.895 -0.015 0.825 
-0.18 0.515 


-0.675 


0 0.695 1.005 0.405 


to NGOs by each expert. If same rank sum obtained by more than one NGO, then the dispute 


can be solved by the similar way as in decision table formation. 
Decision Making: 


Table 10: Comparison table for the expert FE 
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U ny ng 


N3 


n4 


n5 


n6 


SOTr SOIr SS Fr 


Tr Tp Fr Tr Tr 
ny 0 0 0 -0.2 -0.255 


FP 


Tp Tr 


FP 


Tp Ip Fr Tr Ir 
-0.055 -0.045 0.015 -0.015 0.04 -0.28 -0.045 -0.165 -0.05 


Fr 
-0.005 -0.08 0 


Tr 


Ir 


Fr 


-0.07 -0.45 -0.57 -0.19 


nz 0.2 0.255 0.0550 0 0 0.155 0.27 0.04 0.24 -0.025 0.01 0.035 0.205 0.05 0.12 0.255 -0.015 0.75 0.96 0.14 
ng 0.045 -0.015 0.015 -0.155 -0.27 -0.04 0 0 0 0.085 -0.295 -0.03 -0.12 -0.065 0.01 -0.035 -0.015 -0.055 -0.18 -0.66 -0.1 
ng -0.04 0.28 0.045 -0.24 0.025 -0.01 -0.085 0.295 0.03 0 0 0  -0.2050.23 0.04 -0.12 0.28 -0.025 -0.69 1.11 0.08 
ns 0.165 0.05 0.005 -0.035 -0.205 -0.05 0.12 0.065 -0.01 0.205 -0.23 -0.04 0 0 0 0.085 0.05 -0.065 0.54 -0.27 -0.16 
ng 0.08 0.0 0.07 -0.12 -0.255 0.015 0.035 0.015 0.055 0.12 -0.28 0.025 -0.085-0.05 0.0650 0 0 0.03 -0.57 0.23 
Table 11: Comparison table for the expert EF 
U ny ng n3 4 5 n6 Tr tr LiF r 
m0 0 0  -0.135-0.125-0.13 -0.02 -0.11 -0.13 -012 -0.01 -0.035 0.14501 -0.325 0.02 0.17 -0.105-0.11 0.025 -0.725 
nz 0.135 0.125013 0 0 0 0.115 0.0150 0.015 0.115 0.095 0.28 0.225 -0.195 0.155 0.295 0.025 0.7 0.775 0.055 
ng 0.02 O11 0.13 -0.115-0.0150 0 0 0 -O1 O12 0.095 0.165 0.21 -0.195 0.04 0.28 0.025 0.01 0.685 0.055 
ng 0-12 0.01 0.035 -0.015 -0.115 -0.095 0.1 -0.1 -0.0950 0 0 0.265011 -0.29 0.14 O18 -0.07 0.61 0.085 -0.515 
ns -0.145 -0.1 0.325 -0.28 -0.225 0.195 -0.165 -0.21 0.195 -0.265-0.11029 0 0 0  -0.1250.07 0.22 -0.98 -0.575 1.225 
ng -0.02 -0.17 0.105 -0.155 -0.295 -0.025 -0.04 -0.28 -0.025 -0.14 -0.18 0.07 0.125-0.07 0.22 0 0 0  -0.23 -0.995 -0.095 
Table 12: Decision table for expert FE 
Tr Tr Fr Score RankR, 
n, 0.245 -0.345 0.585 0.160475 3 
ng -0.505 -0.255 -0.735 -0.376225 5 
ng -0.055 -0.555 -0.405 -0.024475 4 
ng -0.895 -0.015 0.825 -0.881575 6 
ns 0.515 0.165 -0.675 0.599975 2 
ne 0.695 1.005 0.405 1.393475 1 
Table 13: Decision table for expert FE» 
Tr Te Fr Score RankR2 
n, -0.45 -0.57 -0.19 -0.1935 5 
nog 0.75 0.96 0.14 1.47 1 
ng -0.18 -0.66 -0.1 -0.0612 4 
ng -0.69 1.11 0.08 -1.4559 6 
m5 0.54 -0.27 -0.16 0.3942 2 
ne 0.03 -0.57 0.23 0.0129 3 


The top ranked NGO is the good one to choose. If more than one NGO is needed, then 
the next subsequent rank holders can be chosen. 


Comparative Study: 


In day-to-day life, we stumble upon with linguistic terms having particular ranking among 
them. Here, the decision makers given an order of importance to the elements of parameters. 
Hence the lattice ordered neutrosophic soft sets are more helpful to deal with decision-making 
problems involving linguistic phrases. Thus the results obtained by using LON SS taken into 


account. 
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Table 14: Decision table for expert F3 

Tr Tr Fr Score RankR3 

ny -0.11 0.025 -0.725 -0.11275 
no 0.7 0.775 0.055 1.2425 
nz 0.01 0.685 0.055 0.01685 
no 0.61 0.085 -0.515 0.66185 
ns -0.98 -0.575 1.225 -0.4165 

ne -0.23 -0.995 -0.095 -0.00115 


LraNnNm Wer Oo 


Table 15: Rank Table 
FE. E3 Normalized Score Final-Rank 


5 0.111111111 5 
0.244444444 
0.155555556 

0.0888888889 
O.177777778 
0.222222222 
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Conclusion 


The idea of lattice ordered neutrosophic soft sets is proposed. Also the effects of lattice 
ordered neutrosophic soft sets and anti-lattice ordered neutrosophic soft sets on restricted 
union, restricted intersection, extended union, extended intersection, basic union and basic 
intersection are familirised.A group decision-making problem is solved using these notions 
to demonstrate the importance of the proposed theory. We can build the lattice ordered 
neutrosophic hypersoft set theory in the future by generalising the soft set to the hypersoft 
set and finding applications in various areas of medicine. 
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